A general equilibrium approach to the stock returns and real activity relationship by Rodríguez, Rosa et al.
WORKING PAPERS 1997 
Business Economics Series 
97-18 (01) 
97-23 (02) 
97-24 (03) 
97-29 (04) 
97-30 (05) 
97-31 (06) 
97-32 (07) 
97-52 (08) 
97-59 (09) 
Margarita Samartin 
"Optimal allocation of interest rate risk" 
Felipe Aparicio and Javier Estrada 
"Empirical distributions of stock returns: european securities markets, 1990-95" 
Javier Estrada 
"Random walks and the temporal dimension of risk" 
Margarita Samartin 
"A model for financial intermediation and public intervention" 
Clara-Eugenia Garcfa 
"Competing trough marketing adoption: a comparative study of insurance 
companies in Belgium and Spain" 
Juan-Pedro G6mez and Fernando Zapatero 
"The role of institutional investors in international trading: an explanation of the 
home bias puzzle" 
Isabel Gutierrez, Manuel Nunez Niekel and Luis R. G6mez-Mejia 
"Executive transitions, firm performance, organizational survival and the nature of 
the principal-agent contract" 
Teresa Garcia and CarIos Ocana 
"The role of banks in relaxing financial constraints: some evidence on the 
investment behavior of spanish firms" 
Rosa Rodriguez, Fernando Restoy and J. Ignacio Pena 
"A general equilibrium approach to the stock returns and real activity relationship" 
Economics Series 
97-04 (01) 
97-05 (02) 
97-06 (03) 
97-07 (04) 
Inigo Herguera and Stefan Lutz 
"Trade policy and leapfrogging" 
Talitha Feenstra and Noemi Padr6n 
"Dynamic efficiency of environmental policy: the case of intertemporal model of 
emissions trading" 
Jose Luis Moraga and Noemi Padr6n 
"Pollution linked to consumption: a study of policy instruments in an 
environmentally differentiated oligopoly" 
Roger Feldman, Carlos Escribano and Laura Pellise 
"The role of government in competitive insurance markets with adverse selection" 
[40] Stambaugh, R., 1982, On the exclusion of assets from test of the two parameter model. 
Journal of Financial Economics, 10, 235-268. 
[41] Summers, L.H., 1986, Does the Stock Market Rationally Reflect Fundamental Values? 
Journal of Finance, 42, 591-601. 
[42] Weil, P., 1989, The Equity Premium Puzzle and the Riskfree Rate Puzzle. Journal of 
Monetary Economics, 24,401-421. 
[43] --, 1990, Non expected Utility in Macroeconomics. Quarterly Journal of Economics, 
29-42. 
[44] West, K.D., 1988a, Bubbles, Fads and Stock Price volatility test: A partial evaluation. 
Journal of Finance, 43, 639-656. 
[45] West, K.D., 1988b, Dividend Innovations and Stock Price Volatility. Econometrica, 
56,37-61. 
48 
[26] Marathe, A. and Shawky, H., 1994, Predictability of Stock Returns and Real Out-
put. Quarterly Review of Economics and Finance, 34, 317-331. 
[27] Mehra, R. and Prescott, E., 1985, The Equity Premium: A Puzzle, Journal of 
Monetary Economics, 15, 145-161. 
[28] Merton, R. C., 1969, Lifetime Portfolio Selection Under Uncertainty: The continuous 
Time Case, Review of Economics and Statistics,51, 247-257. 
[29] -, 1971, Optimum consumption and Portfolio Rules in a Continuous Time Model, 
Journal of Economic Theory, 3, 373-413. 
[30] -, 1973, an Intertemporal Capital Asset Pricing Model, Econometrica, 41, 867-887. 
[31J Pein), A., 1996, Stock Prices, Production and Interest Rates: Comparison of Three 
European Countries with the USA, Empirical Economics, 21, 221-234. 
[32J Poterba, J.M. and Summers L.H., 1988, Mean Reversion in Stock Prices: Evidence 
and implications. Journal of Financial Economics, 22, 27-26. 
[33J Restoy, F. and Weil, P., 1993, Consumption- Based and Market Based Asset Pricing 
Models Reconsidered. 
[34] Schwarz, G., 1978, Estimating the dimension of a Model. The Annals of Statistics, 6, 
461-464. 
[35] Shanken, J., 1987, Multivariate Proxies and Asset Pricing Reations: Living with the 
Roll Critique. Journal of Financial Economics, 18,91-110. 
[36] Shiller, R. J., 1979, The volatility oflong-term Interest Rates and Expectations Models 
of the Term Structure. Journal of Political Economy, 87, 1190-1219. 
[37] -, 1981a , Alternative Test of Rational Expectations Models: The case of the Term 
Structure, Journal of Econometrics, 16, 17-87. 
[38J -, 1981b, Do Stock Prices Move too Much to be Justified by Subsequent Changes in 
Dividends?, American Economic Review, 71, 421-436. 
[39J -, 1991, Market Volatility. MIT Press. 
47 
[13] Cozier, B. and Rahman, A., 1988, Stock Returns, Inflation, and Real Activity in 
Canada, Canadian Journal of Economics, 21, 758-774. 
[14] Epstein, L.G., 1988, Risk Aversion and Asset Prices, Journal of Monetary Economics, 
22, 179-192. 
[15] Epstein, L.G. and Zin, S.E., 1989, Substitution, Risk Aversion, and the Temporal 
Behavior of Consumption and Asset Returns: Theoretical Framework, Econometrica, 
57, 937-969. 
[16] Fama, F. 1981, Stock Returns, Expected Returns, Real Activity, Inflation and Money. 
American Economic Review, 71, 546-565. 
[17] Fama, F. 1990, Stock Returns, Expected Returns and Real Activity. Journal of Fi-
nance, 45, 1089-1109. 
[18] - and French, 1988, Dividend yields and expected Stock Returns on Stocks and Bonds 
Journal of Financial Economics, 22, 3-25. 
[19] Gallinger, G. W, 1994, Causality Test of the Real Stock Return-Real Activity Hy-
pothesis, Journal of Financial Research 27, 273-288. 
[20] Hawawini, G. and Keim, D., 1994, On the Predictability of Common Stock Returns: 
World-Wide evidence, WP Rodney L. White Center for Financial Research, 22. 
[21] Kandel, S. and Stambaugh, R., 1987, On correlations and inferences about mean 
variance efficiency, Journal of financial Economics, 18, 61-90. 
[22] LeRoy, S. and Porter, R., 1981, The Present Value Relation Test Based on Implied 
Variance Bounds, Econometrica, 49 , 555-574. 
[23] Lucas R., 1978, Asset Prices in an Exchange Economy, Econometrica, 46 , 1429-1445. 
[24] Lee, K., 1996, Long-term output growth as a predictor of stock returns, Applied 
Financial Economics, 16, 412-432. 
[25] Malliaris, A.G. and Urrutia, J.L., 1991, An Empirical Investigation Among Real, 
Monetary and Financial Variables. Economics letters, 37, 151-158. 
46 
References 
[1] Alonso, F. and Restoy, F., 1995, La remuneraci6n de la volatilidad en el mercado 
espaiiol de renta variable.Moneda y Credito, 200, 95-132. 
[2] Balvers, R., Cosimano, T. and McDonald, T., 1990, Predicting Stock Returns in an 
Efficient Market. Journal of Finance, 45, 1109-1118. 
[3] Barro, R. J., 1990, The Stock Market and Investment. Review of Financial Studies, 
3, 115-131. 
[4] Bondt, W. and Bange, M., 1991, The Role of the Capital Markets as Leading Indi-
cators: Evidence form the United States since 1869. W.P. The School of Business-
University of Wisconsin- Madison. 
[5] Bong-Soo, L., 1992, Causal Relations Among Stock Returns, Interest Rates, Real 
Activity an Inflation. Journal of Finance, 48, 1591-1603. 
[6] Dumas, B., Harvey, C. and Ruiz, P., 1997, Are Common Swings in International Stock 
Returns Justified by Subsequent Changes in national Outputs?, WP HEC School of 
Management. 
[7] Campbell, J., 1990, Measuring the Persistence of Expected Returns, AEA papers and 
proceedings, 43-47. 
[8] - J., 1993, Intertemporal Asset Pricing Without Consumption Data. American Eco-
nomic Review, 83, 487-512. 
[9] - J. and Shiller, R., 1988a, The Dividend Price Ratio and Expectations of Future 
Dividends and Discount Factors. Review of Financial Studies, 1, 195-227. 
[10] - J. and Shiller, R., 1988b, Stock Prices, Earnings and Expected Dividends. Journal 
of Finance, 43, 661-676. 
[11] Chen, N.F., 1991, Financial Investment Opportunities and the Macroeconomy, Jour-
nal of Finance, 46, 529-554. 
[12] Cochrane, J.H., 1991, Volatility test and efficient markets, Journal of Monetary Eco-
nomics, 27, 463-485. 
45 
NOTES 
1. We shall introduce the assumption that Yt is jointly stationary with information, which 
means that the unconditional covariance Letween Yt and Zt-k. where Zt is any information 
variable (which might be Yt itself), depends only on k, not t. It follows that we can write 
expressions like var(St+!Yt+l+i) without a time subscript. (For a similar explanation see Shiller 
1991). 
2. Another way to get the equation [23] is through restrictions in the consumption-wealth 
ratio. If it is constant, the static capital asset pricing model is valid in an intertemporal 
context. The equivalence between the static asset pricing model and the intertemporal model 
takes place in two contexts. First when the returns are iid and second when the representative 
agent has logarithmic utility. In this case the agent behaves in a myopic way and he consumes 
systematically a constant proportion of the wealth. To assume that at is constant is equivalent 
to suppose that the agent has logarithmic utility. In this case the appropriate approximation 
for the budget constraint is 
where C is a constant. In equilibrium Ct = Yt, therefore 
rt+! = C + Yt+l· 
which is identical to [23]. 
3. Our model admits, as particular case, the model of Balvers et al (1990). The only 
equations used in their empirical model are, 
InYt+l = (lnr - >.) + (lnB)t + alnYt + {t+l 
LnRt+! = -lnf3 + InYt+l - InYt 
where the parameters, r, B and a proceed from the production function adopted and f3 is 
the discount factor. Rewriting the equations in terms of the growth rate of aggregate output 
Yt+l = In Yi--~', we obtain our model for the case in which the utility is logarithmic (p = 1). 
rt+! = -lnf3 + Yt+l 
Also note that from [11] if p = 1 then J1, = -lnf3. 
44 
Table 10.2: First Order Vector Autoregression Model 
This table reports coefficient estima.tes for a. quarterly I-lag VAR that includes Tt, Yt, ret and dYt. The sample period is 1972:1 
to 1992:4. Tt is the log of the return on shares measured using one plus the return on the stock prices indexes (MSCI) minus 
the change in the CPI (Citibase). (dytl is the lagged gross dividend yield (MSCI) and {retJ is the relative short term interest 
rate (Citibase), the difference between a short term interest rate a.nd its one-year backward moving average. The subtraction of 
a one-year moving average is a. wa.y to detrend the interest rate (CampbeU, 1990), (Yt) is the growth rate of aggregate output in 
period mea.sured by the time series for industrial production (seasonally adjusted) (Citibase). The reported R2 is the adjusted 
coefficient of determination. F test is a test of the linear hypothesis that all the coefficients in the regression are zero, except for 
the constant. The values of t·Statistic for each parameter appear in parentheses. Standard errors computed from heterocedastic· 
consistent matrix (Robust. White). Interval of rejection denotes the interval for the values of p where the volatility constraint is 
rejected when 6 is equal to 0.95 and 0.99 
Country rt Yt re, dYt R2 F 
United States 
rt+1 0.063 -0.321 -0.015 0.016 0.052 2.091 
(0.54) (-0.55) ( -1.58) (1.63 ) (0.09) 
Yt+1 0.069 0.534 -0.005 -0.002 0.355 11.89 
(2.06) ( 4.16) (-2.31) (-1.20) (0.00) 
ret+l 1.422 16.86 0.263 -0.018 0.164 4.880 
(1.43) (2.51) (1.20) (-0.10) (0.00) 
dYt+1 0.052 2.766 0.084 0.917 0.846 109.6 
(0.08) (1.00) (1. 74) (20.84) (0.00) 
P -1.856 
0"2(Yt+1) 0.00043 
0"2(St+1 rt+1) 0.00739 
Interval of Rejection6 = 0.95 (-0.31.2.31) 
Interval of Rejection6 = 0.99 (0.43.1.57) 
United Kingdom 
rt+1 0.212 -0.376 -0.001 0.031 0.085 2.841 
(1.44) (-0.39) (-0.12) (1.44) (0.02) 
Yt+1 0.002 -0.034 -0.000 -0.005 0.041 1.858 
(0.09) (-0.20) (-0.073) (-2.51) (0.12) 
ret+1 -1.662 -0.542 0.297 -0.217 0.088 2.918 
(-1.35 ) (-0.05) (1.54) (-1.96 ) (0.02) 
dYt+1 -1.513 4.565 -0.012 0.745 0.614 32.50 
( -1.57) (0.60) (-0.25) (3.67) (0.00) 
p -6.710 
0"2(Yt+1) 0.00047 
0"2(St+1 rt+1) 0.01246 
Interval of Rejection6 = 0.95 (-0.65.2.65) 
Interval of Rejection6 = 0.99 (0.28.1.71) 
Canada 
rt+1 0.245 0.270 -0.001 0.031 0.044 1.920 
(1.96 ) (0.66) (-0.18) (2.19) (O.U) 
Yt+1 0.020 0.410 -0.003 -0.004 0.266 8.165 
(0.70) (3.77) (-2.05) (-1.41 ) (0.00) 
ret+1 0.627 13.55 0.522 -0.209 0.360 12.14 
(0.32) (2.32) (4.U) (-1.34) (0.00) 
dYt+1 -0.777 -0.711 0.033 0.825 0.749 60.06 
(-1.34 ) (-0.34) (0.78) (12.17) (0.00) 
p -1.680 
0"2(Yt+1) 0.00048 
0"2(St+1 rt+1) 0.0069 
Interval of Rejection6 = 0.95 (0.20.2.20) 
Interval of Rejection6 = 0.99 (0.48.1.52) 
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Table 10.1: First Order Vector Autoregression Model 
This table reports coefficient estima.tes for an annual 1.1ag VAR that includes rt, Yt, ret and dYt. The sample period is 1972 to 
1992 except for United States (1947.1992). rt is the log of the return on shares measured using one plus the return on the stock 
prices indexes (MSC!) minus the change in the CP! (Citibase), (dYtl is the lagged gross dividend yield (MSC!) and (ret) is the 
relative short term interest ra.te (Citibase), the difference between a. short term interest rate and its one-year ba.ckward moving 
average. The subtraction of a. one-year moving average is a. way to detrend the interest rate (Campbell, 1990), (Yd is the growth 
rate of aggregate output in period measured by the time series for industrial production (seasonally adjusted) (Citibase). The 
reported R2 is the adjusted coefficient of determination. F test is a test of the linear hypothesis that all the coefficients in the 
regression are zero, except for the constant. The values of t-Statistic for each parameter appear in parentheses. Standard errors 
computed from heterocedastic-consistent matrix (Robust-White). Interval of rejection denotes the interval for the values of p 
where the volatility constraint is rejected when 6 is equal to 0.95 and 0.99 
Country Tt Yt Tet dYt R2 F 
United States 
Tt+l 0.145 -0.895 -0.027 0.047 0.249 4.567 
(0.72) (-2.03) (-1.60) (2.64) (0.00) 
Yt+l 0.152 -0.284 -0.005 0.002 0.157 3.005 
(2.46) ( -1.66) (-0.83) (0.29) (0.02) 
Tet+l 1.011 5.511 0.102 0.027 0.00 0.981 
(0.55) (0.87) (0.35) (0.15) (0.42) 
dYt+l 0.491 1.613 0.129 0.824 0.720 28.77 
(0.67) (0.64) (1.88) (7.79) (0.00) 
p 1.687 
0'2 (Yt+d 0.00469 
0'2(St+1Tt+l) 0.01983 
Interval of Rejection5 = 0.95 (0.41,1.59) 
Interval of Rejection5 = 0.99 (0.74,1.25) 
United Kingdom 
Tt+l 0.455 2.309 -0.021 0.182 0.336 3.283 
(0.86) (1.90) (-1.11) (2.04) (0.04) 
Yt+l 0.063 0.174 -0.005 -0.000 0.209 2.192 
(1.63) (1.12) (-1.54) ( -0.09) (0.12) 
Tet+l 2.366 -3.99 -0.152 0.005 0.00 0.377 
(0.84) ( -0.21) (-0.49) (0.00) (0.82) 
dYt+l -3.039 -11.98 0.166 -0.500 0.111 1.566 
( -0.897) (-1.529) (1.281) (-0.855) (0.23) 
p -1.6488 
0'2 (Yt+l) 0.00219 
0'2 (St+1 Tt+d 0.04292 
Interval of Rejection5 = 0.95 (-0.41,2.41) 
Interval of Rejection5 = 0.99 (0.39,1.61 ) 
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Table 9: Values of the Schwarz Criteria for Vector Autoregressions 
1972/1992 Quarterly data 
The appropriate lag length for the VAR minimizes the Schwa.rz (1978) criterion. 
Lagl Lag2 Lag3 Lag4 
1. United States -1289.84 -1228.94 -1203.6 -1130.34 
2. United Kingdom -1010.33 -937.71 -899.61 -833.50 
3. Canada -1269.41 -1213.52 -1167.60 -1104.82 
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Table 8.2: Testing the multivariate model 
1972/1992 Quarterly data 
Yt is the growth rate of aggregate output in period t calculated as Yt+l = lnA. Y t is the level of a.ggregate output for year t-1 
t measured by the time series for industria.l production (seasonally adjusted) (Citibase). Tt+l is the log of the return on shares 
measured using one plus the return on the stock prices indexes (MSCI) minus the change in the CPI (Citibase), (dYt) is the lagged 
gross dividend yield (MSCI) and (ret) is the relative short term interest rate (Citibase). The variable er+l is the innovation in 
returns. The values of t-Statistic for each pa.rameter appear in parentheses. (*) denotes the statistically varia.bles at 5% of level 
of significance. Standard errors computed from heterocedastic·consistent matrix (Robust. White). Interval of rejection denotes 
the interval for the values of p where the volatility constraint is rejected when 6 is equal to 0.95 or 0.99 
Panel a: 
Yt+1 = aO + a1 rt + a2dYt + a3ret + (rH 
rt+1 = (/l + pao) + pa 1rt + pa 2dYt + pa 3ret + (7+1 
United States United Kingdom Canada 
0'0 0.018 0.028 0.043 
(2.409)* (3.113)* (3.55)* 
0'1 0.054 -0.018 0.001 
(1.558) (1.066) (0.043) 
0'2 -0.003 -0.004 -0.010 
(1.627) (2.962)* (-3.158)* 
0'3 -0.002 0.000 -0.001 
(1.618) (0.08) (1.212) 
Il 0.004 0.029 0.013 
(0.336) (1.069) (0.938) 
p 1.075 -7.04 -1.415 
(0.723) (1.25) ( -0.950) 
HO: P = 1 0.05 1.431 1.621 
R2 1 0.155 0.072 0.149 
DW1 1.18 2.08 1.21 
R2 2 0.008 0.117 0.018 
DW2 1.88 1.78 1.56 
Panel b: 
U2(f7+d :::; (1 + (1- p)2 1 ~262)U2(Yt+1)' 
United States United Kingdom Canada 
U
2 (Yt+l) 0.00041 0.00048 0.00048 
u
2 (t:f.!1) 0.0081 0.01266 0.00753 
Interval of Rejection 
6 = 0.95 ( -0.42,2.42) (-0.65,2.65) ( -0.25,2.25) 
6 = 0.99 (0.38,1.61) (0.28,1.71) (0.45,1.54) 
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Table 8.1: Testing the multivariate model 
1972/1992 Annual data 
Yt is the growth rate ef aggregate output in period t ca.lcula.ted as Yt+l = In~. Yt is the level of aggregate r ut put for Yt - 1 
qua.rter t measured by the time series for industrial production (sea.sonally a.djusted) (Citibase). rt+l is the log of the return 
on shares measured using one plus Ihe relurn on Ihe slock prices indexes (MSC!) minus Ihe change in Ihe CP! (Cilibase), (dytl 
is Ihe lagged gross dividend yield (MSC!) and (ret) is Ihe relalive shorl lerm inleresl rale (Cilibase). The variable f~l is Ihe 
innovation in returns. The values of t~Statistic for each parameter appear in parentheses. (*) denotes the sta.tistically va.ria.bles at 
5% of level of significance. Standa.rd errors computed from heterocedastic·consistent matrix (Robust. White). Interval of rejection 
denotes the interval for the values of p where the vola.tility constraint is rejected when 6 is equa.l to 0.95 or 0.99 
Panel a: 
Panel b: 
Yt+1 = 0'0 + O'lrt + 0'2dYt + 0'3ret + <i+1 
rt+1 = (11- + pO'o) + pO'lrt + P0'2 dYt + p0'3 re t + <N-I 
United States United Kingdom 
0'0 
0'1 
0'2 
0'3 
J.L 
p 
HO: P = 1 
R2 1 
DW1 
R2 2 
DW2 
0"2 (Yt+1) 
0"2«41) 
Interval of Rejection 
8 = 0.95 
8 = 0.99 
-0.001 
(0.058) 
0.008 
(0.281) 
0.008 
(1.226) 
-0.007 
(1.171) 
-0.158 
(1.259) 
5.514 
(1.400) 
1.146 
0.070 
2.319 
0.254 
2.07 
United States 
0.003497 
0.021703 
(0.25,1.74) 
(0.67,1.32) 
39 
0.079 
(1.90)* 
-0.002 
(0.065) 
-0.012 
(1.561) 
-0.0007 
( -0.41) 
0.142 
(1.275) 
-7.637 
(1.815) 
2.053 
0.1723 
1.77 
0.2549 
1.205 
United kingdom 
0.00212 
0.06198 
(-0.74,2.74) 
(0.24,1.75) 
Table 7.2: Testing the univariate model 
1954/1994 Quarterly data 
Yt is the growth ra.te of aggregate output in period t ca.lculated as Yt+l = In v Yt . Yt is the level of aggrega.te output for 
'1-1 
quarter t measured by the time series for industrial production (seasona.lly a.djusted) (Citibase). rt+l is the log of the return 
on shares measured using one plus the return on the stock prices indexes (MSCI) minus the cha.nge in the CPI (Citibase). The 
varia.ble t:r.tl is the innovation in returns. The values of t-Sta.tistic for each para.meter. (*) denotes the statistically va.riables a.t 
5% of level of significance. Standard errors computed from heterocedastic-consistent matrix (Robust-White). Interval of rejection 
denotes the interva.l for the values of p where the volatility constra.int is rejected when 6 is equal to 0.95 or 0.99 
Panel a: 
Panel b: 
Yt+l = cPO + cPIYt + fr+l 
rt+l = (J.l + PcPO) + PcPIYt + fN-I 
United States Canada 
tPO 0.005 0.005 
(2.56)* (3.09)* 
tPl 0.358 0.446 
(3.24)* (5.37) , 
J.L 0.019 -0.002 
(1.96)' (-0.181) 
p -1.448 0.686 
( -1.75) (0.823) 
HO: P = 1 2.96 0.37 
R2 
1 0.128 0.198 
DW1 1.923 2.12 
R2 2 0.023 0.005 
DW2 1.698 1.656 
o-2(fN-d:::; (1 + (1- p)2 1 :282 )o-2(Yt+l). 
United States Canada 
(7"2 (yt+l) 0.0004 0.0003 
(7"2(4~1) 0.0055 0.0064 
Interval of Rejection 
5 = 0.95 (-0.17,2.17) (-0.45,2.45) 
5 = 0.99 (0.49,1.50) (0.37,1.63) 
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Table 7.1: Testing the univariate model 
1954/1994 Annual data 
Yt is the .growth rate ,of a~"';«.gate output in period t ca.lcula.ted as Yt+l = In Y~~l . Yt is the level of aggregate output for year 
t measured by the time series for industrial production (seasonally adjusted) (Citibase). Tt+l is the log of the return on shares 
measured using one plus the return on the stock prices indexes (MSCI) minus the change in the CPI (Citibase). The va.ria.ble 
("~1 is the innovation in returns. The va.lues of t-Sta.tistic for each parameter. (*) denotes the statistically varia.bles at 5% of 
level of significance. Interval of rejection denotes the interval for the values of p where the vola.tility constraint is rejected when 
6 is equa.l to 0.95 or 0.96 
Panel a: 
Panel b: 
Yt+1 = cPO + cP1Yt + cP2Yt-1 + (f+1 
rt+1 = (J.l + PcPO) + PcP1Yt + PcP2Yt-1 + (7.+-1 
United States United Kingdom 
rPO 
rPl 
rP2 
{t 
p 
HO: P = 1 
R2 1 
DWl 
R2 2 
DW2 
0'2(Yt+l) 
0'2((41) 
Interval of Rejection 
6 = 0.95 
6 = 0.99 
0.036 
(3.73)* 
-0.105 
(0.76) 
-0.012 
(0.36) 
-0.471 
(0.72) 
15.35 
(0.76) 
0.714 
0.01 
1.83 
0.234 
1.69 
United States 
0.00258 
0.02306 
(0.07,1.92) 
(0.60,1.40) 
37 
0.026 
( 4.07)* 
0.009 
(0.13) 
-0.338 
(2.29)* 
-0.122 
(1.16) 
6.73 
(1.83) 
1.56 
0.11 
1.89 
0.093 
2.28 
United Kingdom 
0.00148 
0.08431 
(-1.45,3.45) 
( -0.06,2.06) 
Table 6.2 : The Yt process 
1954/1994 Quarterly data 
Yt is the growth rate of aggregate output in period t ca.lculated as Yt+l = in y:2.1' Yt is the level of aggregate output 
for quarter t measured by the time series for industrial production (seasona.lly adjusted) (Citibase). We have estimated several 
additional models but the results do not cha.nge the selection in the table. LLK is the Log of Likelihood of ea.ch model. LRT 
is the likelihood ratio test statistic between each model and the AR(l) process for United States and Canada and between each 
model and the white noise process for United Kingdom. t·values and p-values are shown in parentheses. (*) and (**) denotes 
the statistically variables a.t 5% and 10% of level of significa.nce. 
Country Model C 1/11 1/12/81 LLK LRT 
1. United States AR(2) 0.006 0.369 -0.07 408.76 0.97 
(3.58)* ( 4.82)* (-0.98) (0.32) 
AR(l) 0.005 0.342 408.27 
(3.45)* (4.79)* 
ARMA(l,l) 0.007 0.155 -0.230 408.86 1.18 
(3.08)* (0.90) (-1.32) (0.27) 
WN 0.008 397.40 21.71 
(5.10)* (0.00) 
2. United Kingdom AR(2) 0.004 0.01 0.057 409.55 0.58 
(2.82)* (0.15) (0.739) (0.74) 
AR(1) 0.005 0.013 409.27 0.02 
(3.10)* (0.171) (0.86) 
ARMA(1,l) 0.001 0.673 0.68 410.81 3.11 
(1.44) (3.80)* (3.67)* (0.21) 
WN 0.005 409.26 
(3.27)* 
3. Canada AR(2) 0.004 0.378 0.147 431.6 3.62 
(2.97)* (4.87) • (1.89)** (0.06) 
AR(I) 0.005 0.444 429.83 
(3.54)* (6.33)* 
ARMA(l,l) 0.003 0.604 0.196 430.99 2.32 
(2.34)* (4.56)* (1.19) (0.12) 
WN 0.009 411.66 36.33 
(6.24)' (0.00) 
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Table 6.1 : The Yt Process 
1954/1994 Annual data 
Yt is the growth rate of aggregate output in period t calculated as Yt+l = In },Yt . Yt is the level of aggregate output for 
t-l 
yea.r t measured by the time series for industrial production (sea.sonally adjusted). We ha.ve estimated severa.l additiona.l models 
but the results do not change the selection in the table. LLK is the Log of Likelihood of each model. LRT is the likelihood ratio 
test statistic between each model a.nd the AR(2) process for United States and United Kingdom and between each model and the 
white noise process for Cana.da.. t-va.lues and p-values are shown in parentheses. (*) and (**) denotes the statistically va.riables 
at 5% and 10% of level of significance. 
Country Model C rPI/BI rP2 LLK LRT 
1. United States AR(2) 0.04 -0.03 -0.31 66.90 
( 4.24)' (-0.26) (-2.15)' 
AR(l) 0.03 -0.01 64.55 1.57 
(3.69)* (-0.10) (0.02) 
MA(I) 0.03 0.03 64.55 4.70 
( 4.24)* (0.21) (0.03) 
WN 0.03 64.54 4.72 
( 4.33)' (0.09) 
2. United Kingdom AR(2) 0.02 0.13 -0.34 75.71 
(3.28)' (0.90) (-2.27)' 
AR(1) 0.Q1 0.10 73.10 5.23 
(2.51)* (0.66) (0.02) 
MA(l) 0.02 -0.17 73.22 4.99 
(2.73)* (-1.11) (0.02) 
WN 0.02 72.87 5.69 
(3.16)' (0.05) 
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Table 5: Predicting Output 
1972/1992 Annual and Quarterly data 
Ut is the growth ra.te of a.ggregate output in period t calcula.ted as Yt = In yYt . Yt is the level of of aggrega.te output for 
t-l 
period t measured by the time series for industrial production (seasona.lly a.djusted) (Citibase). The forecasting variables we use 
for the growth rate of aggregate output are the lagged stock retuTn (rt), where rt is the log of the return on sha.res measured 
using one plus the return on the stock prices indexes (MSC!) minus the change in the CP! (Citibase), the lagged gross dividend 
yield (dYt) (MSCI) and the rela.tive short term interest rate (ret) (Citibase), the difference between a short term interest ra.te 
and its one-year ba.ckward moving average. The subtra.ction of a. one-year moving a.verage is a. way to detrend the interest rate 
(Campbell, 1990). The reported R2 is the adjusted coefficient of determination. F test is a test of the linear hypothesis that 
all the coefficients in the regression are zero, except for the constant. The values of t·Statistic for each parameter appear in 
parentheses. (*) and (**) denotes the statistica.lly variables at 5% and 10% of level of significance. Standard errors computed 
from heterocedastic-consistent ma.trix (Robust-White). The annua.l results for United Sta.tes are obtained with a. sa.mple of data 
from 1947 to 1992. 
Country 0'0 0'] 0'2 0'3 a2adj. Ftest 
Annual data: 
1. United States 0.0169 0.1095 0.036 -0.0100 0.121 2.98 
(0.3908) (2.3162)" (0.3318) (-1.617) (0.042) 
2. United Kingdom 0.0304 0.0529 -0.0041 -0.0046 0.250 3.210 
(0.7574) (1.4782) ( -0.5396) (-1.3997) (0.050) 
Quarter ly data: 
1. United States 0.0274 0.0528 -0.0053 -0.0014 0.139 5.280 
(3.3045)" (1.4023) (-2.4663)" (-0.6580) (0.002) 
2. United Kingdom 0.0292 0.0034 -0.0050 -0.0002 0.053 2.480 
(3.0365)* (0.1334) (-2.8294)* (-0.1025) (0.067) 
3. Canada 0.0374 0.0295 -0.0088 -0.0022 0.131 4.983 
(2.8966)" (0.9547) (-2.5304)* (-1.1422) (0.003) 
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Table 4: Predicting Returns 
1972/1992 Annual data 
rt+l is the lo.g of t'le .return on sha.res mea.sured usin.g one plus the return on the stock prices indexes (MSCI) minus the 
change in the CPI (Citibase). The foreca.sting va.riables we use for the stock return are the la.gged stock return (Tt), the lagged 
gross dividend yield (dytl (MSC!) and the relative short term interest rate (retJ (Citibase), the difference between a short term 
interest rate and its one-year backward moving average. The subtraction of a. one-year moving a.vera.ge is a way to detrend 
the interest rate (Campbell, 1990). The reported R2 is the adjusted coefficient of determination. F test is a. test of the linear 
hypothesis that all the coefficients in the regression are zero, except for the consta.nt. The values of t-Statistic for each parameter 
appear in parentheses. (*) and (**) denotes the statistically variables at 5% and 10% of level of significance. Standard errors 
computed from heterocedastic-consistent matrix (Robust-White). The results for United States are obtained with a sample of 
data from 1947 to 1992. 
Country 0'0 0'1 0'2 0'3 R 2adj. Ftest 
1. United States -0.1748 0.0101 0.0503 -0.0408 0.201 4.61 
(1.9855)' (0.0565) (2.8075)* (-2.6068)* (0.007) 
2. United Kingdom -0.6565 0.2815 0.1301 -0.0190 0.254 3.15 
( -1.2672) (0.5285) (1.555) ( -1.1946) (0.05) 
3. Canada -0.1987 0.1923 0.0628 -0.0178 -0.07 0.580 
( -0.8858) (0.6599) (1.1231) ( -0.8810) (0.63) 
4. France 0.0731 -0.2909 0.0051 -0.0412 0.006 1.040 
(0.3759) (-1.4467) (0.1481) (-1.6083) (0.401) 
5. Germany -0.1148 -0.1269 0.0490 -0.0318 -0.02 0.869 
( -0.4153) (-0.7715) (0.8469) (-2.2002)' (0.477) 
6. Italy -0.3530 0.2209 0.1289 -0.0133 -0.04 0.737 
( -0.9433) (1.0681) (1.0276) (-0.5219) (0.544) 
7. Japan 0.0124 0.2163 0.0259 -0.0003 -0.125 0.828 
(0.0780) (1.051) (0.338) ( -0.004) (0.295) 
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Table 3: Predicting Returns 
1972/1992 Quarterly data 
Tt+l is the log of the return on shares measured using one plus the return on the stock prices indexes (MSCI) minus the change 
in the GP! (Citibase). The forecasting varia.bles we use for the stock return are the la.gged stock return (rd, the la.gged gross 
dividend yield (dyd (MSC!) .. nd the rel .. tive short term interest r .. te (red (Citib .. se), the difference between .. short term interest 
rate and its one-year ba.ckward moving average. The subtraction of a. one-yea.r moving avera.ge is a. way to detrend the interest 
ra.te (Campbell, 1990). The reported R2 is the adjusted coefficient of determination. F test is a. test of the linear hypothesis 
tha.t all the coefficients in the regression are zero, except for the constant. The va.lues of t-Statistic for each parameter appear 
in parentheses. Sta.ndard errors computed from heterocedastic·consistent matrix (Robust.White). (*) and (**) denotes the 
statistically variables at 5% and 10% of level of significance. 
Country O'Q 0'1 0'2 0'3 a 2adj. Ftest 
1. United States -0.0681 0.0728 0.0180 -0.0177 0.060 2.705 
( -1.5273) (0.6260) (1.8695)·· (-2.1741)· (0.051) 
2. United Kingdom -0.1715 0.2218 0.0340 -0.0015 0.093 3.702 
( -1.5976) (1.4935) (1.6435)*· ( -0.1975) (0.015) 
3. Canada -0.1038 0.2516 0.0289 -0.0008 0.053 2.482 
(-1.8685)*· (1.9916)* (1.9326)* ( -0.0760) (0.067) 
4. France -0.0161 0.0178 0.0066 -0.0177 0.007 1.207 
( -0.3643) (0.1829) (0.8150) (-1.8348)*· (0.312) 
5. Germany -0.0460 0.0843 0.0143 -0.0149 0.016 1.446 
( -0.8290) (0.8846) (1.2190) (-1.8143)*· (0.235) 
6. Italy -0.0961 0.1014 0.0344 -0.0035 -0.002 0.926 
( -1.4568) (0.9163) (1.5836) ( -0.2792) (0.432) 
7. Japan 0.0140 -0.0970 -0.0040 -0.0431 -0.008 0.786 
(0.3960) (-0.8201) ( -0.219) ( -1.1220) ( .505) 
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Table 2: Summary Statistics 
1972/1992 Annual data 
rt is the log of the return on shares measured using one plus the return on the stock prices indexes (MSCI) minus the cha.nge in 
the CP! .(Citibase), (dYt) is ,the la~ged gross dividend yield (MSC!) and (ret) is the relative short term interest rate (Citibase), 
the difference between a short term interest rate and its one-yea.r backward moving average. The subtra.ction of a. one-year moving 
average is a way to detrend the interest rate (Campbell, 1990), (yd is the growth rate of aggregate output in period measured by 
the time series for industrial production (seasonally adjusted) (Citiba.se). The DF test is showed in the last column. The results 
for United States are obtained with a sample of data. from 1947 to 1992. 
Country Mean SD Pr P2 Pa P!I P5 Pfl DF 
1. United States: 
rt 0,032 0,170 -0.032 -0.313 0.237 0.327 0.066 -0.115 -6.709( .00) 
dYt 4.168 1.147 0.803 0.643 0.578 0.426 0.242 0.082 -2.131(.35) 
ret 0.050 1.649 0.174 -0.286 -0.268 -0.064 0.138 0.053 -5.451( .00) 
Yt 0.034 0.059 -0.167 -0.147 -0.071 0.057 0.030 -0.032 -7.915(.00) 
2. United Kingdom: 
rt 0.051 0.296 -0.174 0.014 -0.051 -0.034 0.088 -0.032 -5.512( .00) 
dYt 5.250 1.611 0.151 0.002 0.025 0.021 0.137 0.099 -5.578( .00) 
ret -0.072 3.392 -0.205 -0.188 0.100 -0.370 0.275 -0.000 -5.183( .00) 
Yt 0.012 0.044 0.085 -0.233 -0.255 -0.203 0.081 0.015 -3.910(.02) 
3. Canada: 
rt 0.036 0.145 -0.029 -0.203 -0.103 0.072 -0.256 -0.030 -4.478(.00) 
dYt 3.612 0.783 0.656 0.410 0.345 0.231 0.072 0.144 -4.581( .00) 
ret 0.173 2.266 0.326 -0.264 -0.382 -0.051 0.268 -0,046 -3.066( .12) 
Yt 0.020 0.058 -0.029 -0.115 -0.279 -0.141 0.034 -0.170 -4.326( .00) 
4. Fra.nce: 
rt 0.056 0.269 -0.176 -0.139 0,272 -0.162 0.035 -0.001 -5.272( .00) 
dYt 4.720 1.730 0.723 0.494 0.409 0.261 0,196 0.131 -2.980( .14) 
ret 0.144 2.616 -0.412 0.032 0.174 -0.309 -0.005 -0.075 -6.534( .00) 
Yt 0.012 0.034 -0.319 -0.052 0.162 -0.377 0.029 -0.122 -5.807( .00) 
5. Germany: 
rt 0.056 0.246 -0.155 -0.295 0.194 -0.055 -0.053 -0.103 -5.153( .00) 
dYt 3.975 1.142 0.649 0.328 0.150 -0.041 -0.128 -0.093 -2.575(.23) 
ret 0.137 2.508 0.002 -0.166 -0.094 -0.285 -0.141 -0.030 -4.820( .00) 
Yt 0.013 0.046 0.015 -0.141 -0.290 -0.202 -0.049 0.138 -4.020(.01) 
6. Italy: 
rt 0.014 0.317 0.077 -0.018 0.023 -0.233 0,147 -0.151 -4.220(.01) 
dYt 2.762 0.816 0.317 -0.073 -0.277 -0.334 -0.172 -0.019 -3 .298( . 09) 
ret 0.535 2.914 -0.105 -0.008 0.084 0.029 -0.000 -0.143 -4.651(.00) 
Yt 0.018 0,069 -0.097 -0.179 0.018 -0.391 -0.025 0.012 -4.385(.01) 
7. Japa.n: 
rt 0.035 0.245 0.188 0.153 0.098 -0.246 0.019 -0.153 -3,886( .02) 
dYt 1.445 0.784 0.903 0.770 0.645 0.520 0.389 0.256 -2.962(.14) 
ret -0.052 0.929 0.014 -0.269 -0.210 -0.264 0.198 0.100 -3.948( .02) 
Yt 0.026 0.062 0.001 -0.249 0.010 -0.182 -0.055 0.057 -4.278(.01) 
31 
TABLES 
Table 1: Summary Statistics 
1972/1992 Quarterly data 
Tt is the log of the return on shares measured using one plus the return on the stock prices indexes (MSCI) minus the cha.nge in 
the CP! (Citibase), (dYt) is the lagged gros5 dividend yield (MSCI) a.nd (red is the rela.tive short term interest ra.te (Citibase), 
the difference between a. short term interest rate and its one-yea.r backwa.rd moving a.vera.ge. The subtra.ction of a one-yea.r moving 
average is a way to de trend the interest rate (Campbell, 1990), (Yt) is the growth rate of aggregate output in period measured 
by the time series for industria.l production (seasona.lly adjusted) (Citiba,se). The DF test is showed in the last column. 
Country Mean SD P] P2 P3 P4 P5 P6 DF 
1. United States: 
rt 0.010 0.089 0.103 -0.141 -0.011 -0.004 0.030 -0.075 -8.296(.00) 
dYt 4.221 1.028 0.902 0.789 0.704 0.632 0.549 0.480 -2.195(.32) 
ret -0.019 1.177 0.355 -0.013 0.119 0.130 0.122 -0.003 -6.249(.00) 
Yt 0.006 0.020 0.379 0.007 0.024 0.003 -0.157 -0.080 -5.958(.00) 
2. United Kingdom: 
rt 0.011 0.118 0.107 -0.006 0.005 -0.146 -0.020 0.022 -8.132(.00) 
dYt 5.263 1.290 0.782 0.549 0.379 0.207 0.120 0.075 -3.516(.04) 
ret 0.038 1.651 0.320 0.193 -0.065 0.037 -0.115 -0.114 -6.279( .00) 
Yt 0.003 0.021 0.083 0.081 0.034 -0.071 -0.019 0.016 -8.288( .00) 
3. Canada: 
rt 0.008 0.086 0.179 -0.023 -0.048 -0.119 -0.024 -0.178 -7 .411( .00) 
dYt 3.740 0.761 0.862 0.686 0.531 0.384 0.289 0.216 -3.006(.12) 
rot 0.062 1.355 0.552 0.091 0.036 0.014 0.008 -0.055 -4.855(.00) 
Yt 0.005 0.021 0.457 0.301 0.063 -0.169 -0.149 -0.246 -5.486( .00) 
4. France: 
rt 0.014 0.122 0.066 -0.039 0.068 -0.009 -0.055 -0.120 -8.444(.00) 
dYt 4.930 1.763 0.922 0.843 0.776 0.717 0.644 0.565 -2.395(.26) 
ret 0.108 1.317 0.641 0.152 -0.113 -0.178 -0.163 -0.098 -4.204(.00) 
Yt 0.003 0,Ol8 0.138 0.085 0.023 -0.299 -0.174 -0.044 -7.488(.00) 
5. Germany: 
rt 0.011 0.099 0.088 -0.068 0.145 -0.001 -0.066 -0.067 -8.165(.00) 
dYt 4.159 1.028 0.921 0.836 0.766 0.676 0.571 0.494 -2.024(.38) 
ret 0.103 1.114 0.746 0.459 0.193 0.047 0.000 -0.159 -3.433(.05) 
Yt 0.003 0.029 -0.189 0.016 0.004 -0.071 -0.005 0.114 -10.47(.00) 
6. Italy: 
rt 0.000 0.144 0.042 0.149 0.040 0.222 -0.227 -0.064 -8.419(.00) 
dYt 2.811 0.764 0.799 0.637 0.440 0.290 0.131 0.023 -2.986(.12) 
ret 0.200 1.254 0.614 0.253 0.073 0.008 -0.119 -0.135 -4.371(.00) 
Yt 0.005 0.042 -0.264 0.128 -0.102 0.107 -0.083 -0.109 -11.93(.00) 
7. Japan: 
rt 0.013 0.112 0.003 0.120 0.100 -0.015 -0.059 0.095 -8.932( .00) 
dYt 1.561 0.770 0.945 0.906 0.881 0.870 0.852 0.839 -2.272( .30) 
ret -0.018 0.431 0.715 0.425 0.213 0.023 -0.166 -0.260 -3.549( .03) 
Yt 0.007 0.021 0.480 0.310 0.234 -0.083 -0.292 -0.221 -4.720(.00) 
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APPENDIX D 
The innovation in returns is related to the innovations in the output by, 
00 
SHI T t+l = St+1Yt+l + (1- p) L:0 j St+lYt+J+l. 
i=l 
If Yt+l follows a white noise process with drift YHl = C + et+l 
St+lYHi+1 = (Et+l - EdYt+i+l = eHl if j = 0 
= 0 if j > 0 
then, 
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00 
Yt+1 = fi+l + L: (h f i+1-k· 
k=l 
equation [11] ca1!l be written as 
This formula give us a simple rule for evaluating returns from the moving average 
representation of a time-series; simply discount the moving average parameters, and 
add them up. 
We can now easily derive the returns formula when the growth of production is a 
general ARIMA process, simply by converting the ARIMA to its MA representation. 
28 
APPENDIX C 
If Yt+1 follows a stationary ARIMA process 
or 
where <1>(L) and 0(L) are polynomials in the lag operator Land EHI is a white -noise 
(serially uncorrelated and homoskedastic) process. If the process is stationary, the 
roots of the polynomial <1>( L) must lie outside the unit circle. The same condition on 
0(L) guarantees that the moving average is invertible, so that it can be expressed in 
autoregressive form. For example, if we assume that YHl follows an MA(l) process 
with parameter (), then 
and also, 
- "Y 
- \.t+l if j = 0 
= -()Er+1 if j = 1 
= 0 if j > 1 
This result can be substituted into the equation linking returns to production in-
novations, [11] to give 
Tt+l = f.L + PYt+1 + (1 - P )(1 - b'())Er+1' 
From this example it is straightforward to write equation [11] taking into account 
any moving average process, including the infinite order case. This is of particular 
importance, since, by the Wold theorem, it can be used to represent a general stationary 
time series. 
Hence, if for example the production process follows 
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00 
O"ch = COVt(XHb E t+l I>5jXt+j+l) 
j=l 
Substituting in [10] we have, 
where, 
00 
Tt+1 = f.L + pXt+1 + (1- P)SHl LOj Xt+j+1, 
j=O 
00 
O"hh = VaTt(Et+l L bj XHj+d 
j=l 
00 
O"ch = COVt(XHb E Hl L bjXt+j+l) 
j=l 
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(B.9) 
(B .10) 
(B.ll) 
(B.12) 
(B .13) 
APPENDIX B 
Portfolio market return with homoskedastic consumption 
Taking expectations and variances in the linear approximation of the budget constraint 
[10] 
(B.I) 
(B.2) 
Substituting both expressions in the version of the Euler equation [6] that holds for the 
wealth return (B.3), 
(B.3) 
we have, 
under the transversality condition lim s-+oo c5Sat+s = 0 
c5k - log(3 00. () 00 . 
at= -(I-p)EtLc5JXt+j-2EtLc5JVart+j-lZt+j (B.5) 
1 - P j=l j=l 
with Zt = at - (1 - P )Xt· When the conditional second-order moments are constant, 
the solution of this equation is, 
00 
at = g - (1 - p)Et Lc5jXt+i 
j=l 
where g is a constant and denotes 
and 
c5 ()(I _ p)2 
g= I_c5[k-log(3- 2 (O"cc+O"hh+ 20"ch)] 
00 
O"hh = Vart(Et+I L c5jxt+j+I) 
j=l 
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(B.6) 
(B.7) 
(B.8) 
APPENDIX A 
A simple form of checking how this class of preferences nests the two known mo-
dels, the CCAPM and the SCAPM, is through the Euler equation. We introduce the 
following notation. 
Let At = &- the consumption-wealth ratio, and X t+l = Cb~l, the growth rate of 
the consumption. 
Equation [6] can be rewritten as 
(A.l) 
If the consumption-wealth ratio is constant the previous expression is, 
(A.2) 
where H is a constant. This expression is equivalent to the one which would be obtained 
in a static portfolio-choice model (SCAPM). 
On the other hand, the budget constraint could be rewritten, 
(A.3) 
Using (A.3) and under the hypothesis 'Y = P we can rewrite (A.l) as, 
(AA) 
that is the condition obtained in an intertemporal model with separable isoelastic utility 
functions, i.e. the equilibrium condition of the basic intertemporal model (CCAPM). 
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stock prices and production is formed by the expectation of the growth rate of produc-
tion. That is, the predictability of returns stems from the predictability of output. 
For a set of DEeD countries we have presented empirical evidence supporting our 
model's conclusion. We have seen that the macroeconomic variables that are able to 
forecast some variability of output, also are able to predict the returns. 
Given that the relation output-returns is formed by the expectation of the growth 
rate of output, the process followed by the output determines in each case the rela-
tionship. In this way we have seen that our model admits as a particular case the one 
estimated by Marathe and Shawky (1994) when the output follows a first order au-
toregressive process. When the process is more complicated we must take into account 
additional variables. 
We have examined the relationship between stock prices and output in three OECD 
countries, United States, United Kingdom and Canada, where we are able to capture 
some variability of returns with macroeconomic variables, with annual and quarterly 
data for the period 1972-1992. 
The results show the consistence of an intertemporal asset pricing model with the 
predictability of returns in the sense that the predictability of returns is due to the 
predictability of output. Other important results are, the predictability does not dis-
appear due to changes in the utility specification or changes in the measure of time. 
The inverse of the elasticity of substitution is the relevant parameter of the relation-
ship output-returns, specially in the second moments equation of returns. The values 
of the parameter found for the United States annual case are reasonable, in the sense 
that are larger than zero and different from infinity, and the volatility constraint is 
satisfied. However, when we analyze the model for the quarterly case, the conclusions 
are negative. The model fails to reproduce the volatility of returns, that is, our model 
replicates the negative results of volatility test existing in the literature, because the 
fundamentals of returns in this case are too smooth to capture the variability of returns. 
Finally the better results obtained for United States data can be reasonable if we think 
that one of the assumptions of the model is a closed economy and this assumption is 
reasonable for United States as against the rest of countries selected. 
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[Table 10.2] 
For the three countries the R2 of the dividend yield equation is high, since the divi-
dend yield follow a quite persistent processes. For United States and Canada we found 
some evidence of cross-effects between the lagged output and the relative short term 
interest rate. The parameters estimated for the inverse of the elasticity of substitution 
are not reasonable in the sense that all of them are negative. 
Tables 10.1 and 10.2 present at the bottom of the panel of each country the variance 
of the innovations in returns, and the variance of output. For the annual case we obtain 
that the volatility constraint is satisfied for United States but not for United Kingdom. 
For the quarterly case, the volatility constraint is verified but it is difficult to understand 
because the inverse of the elasticity of substitution is negative. 
Except for the United States annual case, our model seems to present the violation 
of variance bounds test documented by Shiller (1981b), West (1988b), Campbell and 
Shiller (1988a, 1988b) and many others. In the quarterly data, the reason of the 
rejection is the relatively low variability of fundamentals (the output). This result can 
be reasonable if we think that one of the assumptions of the model is a closed economy 
and this assumption is reasonable for United States as against the rest of countries 
selected. 
5 Conclusions 
This paper aims to bring together the growing body of literature on predictability of 
returns and intertemporal asset pricing in a simple equilibrium model. 
First of all, we do not use the traditional logarithmic preferences specification used 
in this type of models. Instead, we assume Generalized Isoelastic Preferences which 
admits as a particular case the logarithmic utility. To solve the consumption and 
portfolio choice-problem with this preferences we follow Campbell (1993) and Restoy 
and Weil (1993). 
Our model points out that surprises in the output rate of growth have an important 
effect on contemporaneous stock returns. We also show that the relationship between 
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are reported in parentheses. The remaining columns of the table report the adjusted 
coefficient of determination R2 and the joint significance level of the VAR forecasting 
variables. 
[Table 10.1] 
At the bottom of each panel of table 10.1 we report the estimated parameter p, the 
variances of the output and surprises in returns and the intervals for the values of p 
where the volatility constraint is rejected when 8 is equal to 0.95 and 0.99. 
For United States, the R2 statistic for the stock return equation is 24%, the fore-
casting variables are jointly significant at the 0.4% level but the lagged stock return 
and the relative short interest rate are individually insignificant. The other three equa-
tions have R2 of 15.7% ,0% and 72%, since the dividend yield follow a quite persistent 
process. 
For United Kingdom, the R2 statistic for the stock return equation is 33%, the 
forecasting variables are jointly significant at the 4% level, and again the lagged stock 
return and the relative short interest rate are individually insignificant. The other three 
equations have R2 of 20.9% , 0% and 11%. 
For the annual data the results show a estimation for the inverse of the elasticity 
of substitution equal to 1.68 for United States and -1.64 for United Kingdom. The 
value obtained for United States seems to be reasonable given the restrictions imposed 
by the utility function. The value obtained for United Kingdom is inaccurate. If we 
use the estimated value of the parameter p for United States to test the hypothesis of 
logarithmic utility, the null hypothesis p = 1 is not rejected. 
Table 10.2 reports the VAR analysis for quarterly data and for United States, United 
Kingdom and Canada. The variability of returns captured in the quarterly case is 5% 
for United States 8.5% for United Kingdom and 4.4% for Canada. The variability 
of output captured is 35% for Untied States, 4% for United Kingdom and 26.6% for 
Canada. Thus, the R2 increases as the time measurement interval increases. These 
results are consistent with those found by Balvers et al. (1990) and Marathe and 
Shawky (1994). 
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of values of p where the constraint is violated. We have also computed the interval of 
rejection with 0 = 0.99. For the annual case we obtain that the volatility constraint is 
satisfied in all the cases. For the quarterly case, the volatility constraint is not verified. 
Tables 8.1 and 8.2 report the results of the model if we employ the multivariate 
process for the growth rate of aggregate output assumed in section 2. 
[Table 8.1] 
Again, the obtained value for the inverse of the elasticity of substitution for United 
States is positive and it seems reasonable given the constraints of the preferences. For 
United Kingdom the value is negative. The volatility bound is verified only for United 
States. 
Table 8.2 report the results for quarterly data. In this case the values of the inverse 
of the elasticity of substitution are reasonable only for United States but the volatility 
constraint is not verified. 
[Table 8.2] 
Finally, we estimate again the model in a VAR framework to take into account the 
cross-effects between output and returns. In table 9 we report the values of the Schwarz 
(1978) criteria for the choice of the lag length in the VAR with quarterly data. In all 
cases the minimized value of the criterion is associated with the first-order system. 
In the annual case there are not sufficient degrees of freedom for the estimation of a 
higher-order VAR. 
[Table 9] 
Table 10.1 reports the coefficient estimates for an annual1-lag vector autoregressive. 
The first four columns give the regression coefficients for the stock return forecasting 
equation, the growth rate of output forecasting equation, the relative short term in-
terest rate forecasting equation and the dividend yield forecasting equation. Together, 
these coefficients form the VAR matrix A. Heterocedasticity-corrected standard errors 
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expectation of output. For the annual case the results show a estimation for the inverse 
of the elasticity of substitution equal to 15.35 for United States, and 6.73 for United 
Kingdom. The values obtained are inaccurate but seem to be reasonables given the 
restrictions imposed by the utility function. 
[Table 7.1] 
We used the estimated values of the parameter p to test the hypothesis oflogarithmic 
utility. The null hypothesis p = 1 is not rejected. If p = 1 the log utility function is 
not rejected, but this fact does not imply that other specifications for the preferences 
could not be rejected also. That is, we do not know the true specification for the 
preferences. But, the results are consistent with Balvers et al. (1990) in the sense that 
the predictability of returns does not disappear when the utility specification changes. 
The R2 shows that lagged output variables are able to capture the 23.4% of the 
variability of United States annual returns, and a 9.3 % of the variability of United 
Kingdom annual returns. 
For the quarterly data, Table 7.2 shows an estimation of the parameter p negative 
for United States and equal to 0.6 for Canada but the estimation accuracy is low in both 
cases. We do not estimated the model for United Kingdom given that the univariate 
output process seems to follow a white noise process. If we test the log utility hypothesis 
p = 1, we reject the null hypothesis for United States but no for Canada data. 
[Table 7.2] 
The variability of returns captured in the quarterly case is 2% for United States and 
1 % for Canada. Thus, the R2 increases as the time measurement interval increases. 
These results are consistent with those found by Balvers et al. (1990) and Marathe and 
Shawky (1994). 
Tables 7.1 and 7.2 present in the panel b) the variance ofthe innovations in returns, 
and the variance of output. To test the volatility constraint we need a estimation of 
the parameters p and 8. However, if we pick a reasonable value for 8 equal to 0.95 
(see Alonso and Restoy (1995)) we can obtain, given the variances estimated, a range 
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We study the process followed by the growth rate of prod uction to build the appro-
priate expressions of our model for each country in a univariate approach. In this case, 
we only need measures of output, share returns and inflation rates. Given that we do 
not need other macroeconomic variables is easier to have a longer sample period. We 
use quarterly an annual data form 1954 to 1994. Our framework implicitly assumes 
that the output series follows a difference stationary process. The stationarity of the 
output series was checked for the new sample period and the results were identical in 
the sense that for the rate of growth of output series the hypothesis of unit root was 
rejected in all countries. Thus, we estimated several univariate models for the growth 
rate of aggregate output Yt+l, using the likelihood ratio test to choose among them. 
Some of these models are presented in Tables 6.1 and 6.2. 
[Table 6.1] 
Table 6.1 shows several univariate models for the annual growth rate of aggregate 
output. The results present an AR(2) process with constant as the process that better 
fits the growth rate of aggregate output for United States and United Kingdom. The 
Likelihood ratio test indicates the rejection of AR(I) and MA(I) with respect to the 
AR(2) process. Results are not so clear with respect to the white noise process (it can 
be rejected at 10% level of significance). Furthermore, we select an AR(2) process given 
that the parameter <P2 is significatively different from zero. 
[Table 6.2] 
Table 6.2 presents the estimated univariate models for quarterly data. The model 
that better fits the quarterly growth rate of aggregate output is an AR(I) process with 
drift for United States and Canada. We can not reject the AR(2) and the ARMA(l,l), 
and the white noise is rejected in respect of the AR(l) process. For United Kingdom 
the models were not rejected in relation to the white noise process with drift. 
Given these results we estimate the appropriate equations for the model. The results 
are presented in tables 7.1 and 7.2. 
Table 7.1 reports the coefficients obtained when we estimate jointly the process 
of the output and the equation that relates the expectation of the returns with the 
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yield. For the United Kingdom annual returns the main explanatory variable is the 
lagged stock returns. Then, the empirical results are consistent with the predictions of 
the theory in the sense that returns are predictable because of the predictability of the 
output. 
Given that we know that the model is consistent with the empirical evidence in the 
sense that returns are predictable because of the predictability of output we are now 
interested in checking more rigorously the empirical propositions generated from our 
model, to study the volatility of returns and the elasticity of substitution. 
We are aware of the problem that the rate of returns on the wealth portfolio of 
the representative agent required by the model is unobserved and a proxy must be 
used in the test. We use the stock market index of each country as a proxy, following 
Stambaugh (1982) who investigates the sensitivity of test of the CAP M to different 
market portfolios that include returns for bonds, real state, and consumer durables in 
addition to common stocks. He found that inferences about the CAPM are very similar 
to those obtained with a stocks-only portfolio. A different approach to this problem 
is presented by Kandel and Stambaugh (1987) and Shanken (1987). These authors 
estimate an upper bound on the correlation between the market proxy return and the 
true market return necessary to overturn the rejection of the CAPM. The basic finding 
is that if we believe there is a high correlation between the true market return and 
the proxy used, the rejection of the CAPM with a market proxy would also imply the 
rejection with the true market portfolio. 
Industrial Production Index (Citibase) seasonally adjusted is used to represent the 
output variable as a proxy for economic conditions. Balvers et al. (1990) studied 
the relation between industrial production and returns and also used real GNP as an 
alternative measure of production. The results for real GNP were almost identical 
that those obtained with industrial production. While non-seasonally adjusted data 
seems to be more consistent with the theory, the use of seasonally adjusted industrial 
production growth rates does not appear to have significant effect on the results. For 
instance, Fama (1990) uses seasonally adjusted data while Balvers et al. (1990) and 
Chen (1991) use seasonally unadjusted data with essentially the same conclusions. 
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investments in capital, multiple monies and government sectors. With these problems 
in mind, the principal goals of the empirical study, will be the following. We must check 
whether the conclusions of the model about the predictability of returns is consistent 
with the empirical evidence, in the sense of checking whether the predictability of 
returns stems from the predictability of output. Second we will estimate the model to 
check if the values of the parameter p are reasonable (i.e. if the parameter is positive 
and is not infinity). Finally, we will check whether the volatility constraint is satisfied. 
4 Empirical Results 
First of all, we analyze whether the empirical evidence about predictability of returns 
showed in section 2 is consistent with the model. Table 5 presents the annual and 
quarterly results for the period 1972-1992 of regressing the growth rate of aggregate 
output on the same explanatory variables used in section 2, the lagged stock return, the 
lagged dividend yield, and the relative short term interest rate. Industrial production 
(Citibase) is used to represent the output variable. 
[Table 5] 
For each regression the table reports the coefficients estimated, the adjusted coeffi-
cient of determination, and the significance level for a Wald test of the hypothesis that 
all the coefficients are zero. When we use quarterly observations, the main forecasting 
variable of the output variable is always the lagged dividend yield. The variables are 
jointly significant at reasonable levels and the adjusted coefficients of determination 
range from 5.3 percent to 13.9 percent. In the annual case the main forecasting varia-
ble of the output variable is the lagged stock returns for United States and the lagged 
stock return and the relative short interest rate for Canada. The variables are jointly 
significant and the adjusted coefficients of determination range from 12 percent to 25 
percent. 
In Table 3 we may see that the main forecasting variables of the quarterly returns is 
the lagged dividend yield. The Table 4 shows that the main forecasting variable of the 
annual returns for United States are the relative short interest rate and the dividend 
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Instead of focusing exclusively on a univariate process of the growth rate of output, 
we model the growth rate of aggregate output as one element of a vector autoregression. 
First, we define a vector Zt+l which has k elements, the first of which is the real 
stock return and the second is the growth rate of output. The other elements are 
variables which are known to the market by the end of period t + 1. Then we assume 
that the vector Zt+1 follows a first-order VAR: 
The assumption that the VAR is first-order is not restrictive, since a higher-order 
VAR can always be stacked into first-order form in the manner discussed by Campbell 
and Shiller (1988a). 
Next we define a k-element vector il, whose first element is 1 and whose other 
elements are all o. This vector picks out the real stock return Tt+1 from the vector: 
Zt+l : Tt+l = il'Zt+1 and St+1Tt+l = il'wt+l. The vector i2 whose second element is 1 
and whose other elements are all 0 picks out the surprises in output form St+1Yt+1 = 
i2'wt+l. The first-order VAR generates simple multi-period forecast of future growth 
rates of aggregate output: 
E ·2'Aj+1 tYt+l+j = t Zt, 
Then, 
00 00 
St+1 L hi Yt+1+i = i2' L hi Ai Wt+1 
j=l j=l 
Before the empirical study, is important to notice the problems linking theory to 
data. Our theory develops a model with the following characteristics: a closed economy, 
complete risk sharing, no corporate sector, no technological change, no investment in 
capital, no money and no government sector. The data come from a world of open 
economies, incomplete risk sharing, corporate sectors, important technological change, 
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[11] is 
(1 - p) y 
Tt+! = f.L + PYt+! + (1 _ Ocp) ft+l' [26] 
In this particular case, we must note that the first implication of our model is 
similar to the one used by Marathe and Shawky (1994) where the rate of growth 
of output for period t is used to predict the returns. 
[27] 
Our model points out that using the one lagged output variable to predict returns 
is valid only when the current growth rate of aggregate output follows an AR(l) 
process. 
Note, that the parameter of the autoregressive process multiplies the inverse of 
the elasticity of substitution giving the coefficient of Yt in (27). This is important 
because the empirical evidence shows a negative relation between lagged output 
and returns, and this result is robust to different measures of output (see Marathe 
and Shawky (1994)). This negative relation is consequence of the influence of the 
agent's attitude toward intertemporal substitution and the serial correlation of 
output. 
If the process is an AR(2), 
then [11] is, 
where 'lj;j are the parameters of his MA representation. 
Finally, if the growth rate of aggregate output Yt+! is a white noise process with 
drift, 
we have, 
Tt+! = f.L + PYt+! + (1- p)fr+! [29] 
In this case (see Appendix D) the volatility constraint implies the equality, 
a
2 (St+!Tt+d = a 2(Yt+I}. [30] 
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Dumas et al. (1997), whereas the expected return depends on both risk aversion and 
elasticity of substitution, the volatility of the asset return depend on only one utility 
parameter the elasticity of intertemporal substitution. Then, the level of returns does 
change when people become more risk averse, but, in a homoskedastic world, it changes 
by a constant. The volatility of return is not affected by changes in risk aversion. 
In our relation output-returns, two special cases are worth noting: 
• If p = 1. If the parameter that denotes the inverse of the substitution of consump-
tion is equal to one, the elasticity is also the unity. Then we are in a particular 
case of our general preferences, the logarithmic case. With p = 1 equation [11] 
is2, 
rH1 = -In/3 + Yt+1· [22] 
and the two implications are, 
[23] 
[24] 
The empirical analysis will allow us to test the logarithmic utility hypothesis 
imposed for example by Balvers et al. (1990) and Chen (1991) by means of 
setting the null hypothesis p = 13 . Our model confirm that in the sense that 
the predictability in returns does not disappear when the utility is logarithmic. 
Balvers et al. (1990) argued that the predictability is essentially due to changes in 
real returns over time caused by persistence of real shocks and there is no reason 
that predictability in returns would disappear for example due to changes in the 
utility specification . 
• If p i- 1. In this case [11] will take different expressions according to the process 
followed by the growth rate of aggregate output Yt+1. 
We can easily derive the returns formula when the growth of production is a 
general ARIMA process (see Appendix C), simply by converting the ARIMA to 
its MA representation. Then, if Yt+1 follows an AR(1) process: 
[25] 
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since innovations are serially uncorrelated, we know from [17] that the variance of the 
sum is the sum of the variances, 
00 00 
0"2(Yt+1) = L 0"2(St+l-jYt+l) = L 0"] [18] 
j=O j=O 
In the subsection 3.1 we said that the growth rate of aggregate output 'l/Jt+l was 
Markovian. Given the production function, is easy to see that this variable is our va-
riable YH1. Thus, our assumption ofstationarity for YH1 implies the 0"2(St+1_jYt+l) = 
0"2( St+l Yt+l+j) = O"J is independent of t. 1 
In expression [16] all innovations are in the same moment of time. Then we can not 
state that the variance of the sum is the sum of the variances since the innovations may 
be correlated. In fact, for given 0"5, O"r, ... , the maximum variance of the sum in [16] 
occurs when the elements in the sum are perfectly positively correlated. This means 
2() U· then that as long as 0" SH1YH1 f; 0,St+1Yt+l+j = ;;St+lYt+l. 
We can now find the maximum possible variance for St+lrH1 for given variance of 
Yt+l. Since the innovations in [16] are perfectly positively correlated, 
[19] 
If we maximize this expression subject to the constraint 0"2(YHd = L~o O"J with 
respect to 0"0,0"1, ... ,at the maximum, 
[20] 
Thus, we have the following inequality to test, 
[21] 
We have two equations to test, one for the first moments [11] and other for the 
second moments [21]. In the volatility bound the main parameter is the inverse of the 
elasticity of substitution not the risk aversion parameter. The same result is found by 
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in the future growth rates of output. Furthermore, as a consequence of the general 
specification of the preferences, the principal parameters in the relation output-returns 
or consumption-returns are the elasticity of intertemporal substitution and the relative 
risk aversion parmneter. The latest appears into the constant of the model (J.L). 
If the model is correct, the following implication should hold true. If the growth rate 
of output is autocorrelated or can be predicted with other variables, future returns (time 
t + 1) can be predicted with current variables (time t). This is easy to understand if we 
take conditional expectations in [11]. Since conditional expectations operator satisfy 
EjEk = Emin(j,k) it follows that for m ;::: 1, 
= Et+I - m YHI+k - Et+I - m Yt+I+k = 0, 
and, 
[15] 
Thus, our model says that the predictability of returns stems from the predictability 
of output. The evidence we found in section 2 about the predictability of returns will be 
consistent with our general equilibrium model if those variables are also able to predict 
the output. 
The model also implies that the innovation in return is related to the innovations 
in output by, 
00 
SHI r t+1 = St+1Yt+1 + (1 - p)St+1 E6j YHj+1· 
j=l 
[16] 
At this point we would like to know how large 0'2(St+1rt+1) might be for given 
0'2(YH1), to test the volatility constraint of our model. 
To find a limit on the variance of St+1rt+1 for a given variance of Yt+1 we follow 
Shiller (1991). We can write Yt+1 as its unconditional expectation plus the sum of its 
innovations: 
00 
Yt+1 = E(y) + L St+1-jYt+1, [17] 
j=O 
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where At denotes the consumption-wealth ratio At = ft. In logarithms [8] is 
[9] 
where Yt+l denotes the growth rate of aggregate output Yt+l = In( YY;l). Here, lower-
case letters denote the logs of corresponding uppercase letters. Taking a first-order 
Taylor expansion of log( e-at - 1) around the unconditional mean of the logarithm of 
the consumption-wealth ratio, we obtain the following approximate log-linear budget 
constraint. 
1 
Tt+l = Yt+l - at+l + -gat - k, [10] 
where 8 is equal to 1 minus the unconditional expectation of the consumption-wealth 
ratio 
In the case where the log of production growth is conditionally homoskedastic: (Le. 
the production's second order moments are constant through the time) Restoy and 
Weil (1993) demonstrate the rate of return of the market portfolio in equilibrium can 
be written as: (see Appendix B) 
where, 
00 
Tt+l = J.l + PYt+l + (1- P)St+l L8jYt+i+1, 
j=O 
8(1- p)2 
J.l = -lnf3 - 2 (O'yy + O'hh + 20'yh) 
00 
O'hh = VaTt(Et+l L 8jYt+j+l) 
j=l 
00 
O'yh = COVt(Yt+b Et+l L 8j Yt+j+d 
j=l 
and St+l is the innovation operator, where for any random variable qt+b 
[11] 
[12] 
[13] 
[14] 
Equation [11] specifies that the log stock return is a weighted combination (with 
weights P and (1- p)) of the current growth rate of aggregate output and the surprises 
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The consumer maximization problem is 
s.t. [5] 
where Rt+I is the rate of return on the wealth portfolio of the representative agent. 
Epstein and Zin (1989) showed that for any asset j with gross rate of return Rj,t+l 
between dates t and t + 1 in which the consumer chooses to invest his wealth, the 
following Euler equation must be satisfied: 
E [(3{)( Ct+1 )-p{}R{}-1 R· ] - 1 t C
t 
t+1 ],t+1 - , [6] 
this equation holds in particular, for the rate of return on trees (Rj,t = Rt). The model 
presents the attractive property (See Appendix A) of nesting the conventional SCAPM 
(Static Capital Asset Pricing Model) and the CCAPM (Consumption Capital Asset 
Pricing Model). 
3.3 Equilibrium 
In equilibrium, the representative agent must hold one tree (see the normalization of 
section 3.1) i.e. N t = 1 for all t, this requires from the budget constraint that the 
whole output produced in period t must be consumed during the same period, so that 
Ct = ¥t. The representative agent find it optimal to hold the market portfolio. Hence 
[6] can be rewritten as, 
E [(3{}(e1/;t+l )-p{) R{} ] - 1 t m,t+1 - . [7] 
which can be linearized and tested. 
To save the problems of non linearity implicit in it, we proceed as in CampbeU (1993) 
and Restoy and Weil (1993) to linearize the budget constraint. 
The budget constraint can be written as 
[8] 
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from a tree at time t, then yt+! will follow the process: 
[1] 
where the growth rate 'l/Jt+I is a random variable and Markovian. 
3.2 Consumers 
The economy is inhabited by many identical infinitely-lived consumers. Let Pt, Nt and 
Ct denote, respectively, the fruit price at t, the number of trees hold (shares) at the 
beginning of period t, and consumption at t of a representative agent. The one-period 
budget constraint faced by a representative consumer is 
t ~ 0, [2] 
with No > O. Let Rt+! = Pt±l'AYt ±l be the one-period rate of return on the tree, and 
Wt = (Pt + yt)Nt the wealth that the agent possesses at time t. Thus, the budget 
constraint [2] can be rewritten as 
[3] 
The identical consumers have generalized isoelastic preferences (GIP) (Epstein and 
Zin, 1989; Weil, 1990) with constant elasticity of intertemporal substitution (~ ~ 0) 
and constant coefficient of relative risk aversion, (y ~ 0). The preferences can be 
represented recursively by 
[4] 
where f3 E (0,1) is the subjective discount factor, lit is the utility of the agent in the 
period t, Ct is the aggregated consumption, the operator Et denotes mathematical 
expectation conditional on information available at t, and the parameter () is equal to 
!=J: 
I-p· 
The advantage of this specification for the preferences lies in its ability to genera-
lize, in a nonexpected utility framework, the commonly used time-additive isoelastic 
expected utility specification to allow for an independent parametrization of attitudes 
toward risk and attitudes toward intertemporal substitution. 
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United States in this case use the S&P500 index, and the dividend yield of this index 
( Citibase) from 1947 to 1992. 
[Table 4] 
Again, magnitudes and signs of coefficients are similar. Increases in dividend yields 
implies increases in expected annual returns and increases in short interest rates implies 
decreases in expected annual returns. 
Therefore, we have some empirical evidence of the predictability of the returns 
for United States, United Kingdom and Canada using the dividend yield, the relative 
short interest rate and the lagged returns as forecasting variables. This fact does not 
implies that returns are not predictable for the rest of countries, but not with the set of 
variables used. In the next section we present a intertemporal model and we will try to 
check whether the empirical evidence showed in those countries where we find return's 
forecastibility is consistent with a standard general equilibrium model of representative 
agent. 
3 Theoretical Model 
This section presents a general equilibrium discrete-time model that relates the prices of 
assets to real macroeconomic variables. The economy is similar, except for the agent's 
preferences, to Lucas (1978) and Mehra and Prescott (1985). The models of Epstein 
(1988) and Weil (1989) - a Lucas tree economy and consumers with Kreps-Porteus 
preferences - are similar to the one developed here. In order to save the problems of 
nonlinearity implicit in the model we linearize the budget constraint as in Restoy and 
Weil (1993). 
3.1 Technology 
There is one perishable consumption good, a fruit, which is produced by nonrepro-
ducible identical trees whose number is normalized, without lack of generality, to be 
equal to the size of the constant population. Let yt denote the number of fruits falling 
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Table 2 reports the summary statistics for the same variables and countries with 
annual data. The conclusions are very similar, the autocorrelations of the dividend 
yield are large at the first-order (annual) lag, but tend to decay for longer lags. The 
unit root test rejects the unit root hypothesis for the stock returns, growth rate of 
aggregate output and relative short term interest rates. The dividend yield unit root 
is rejected for United Kingdom and Canada. 
[Table 2] 
Table 3 presents the quarterly regression results. For each regression the table 
reports the coefficients estimated, the adjusted coefficient of determination, and the 
significance level for a Wald test of the hypothesis that all coefficients are zero. 
[Table 3] 
The forecasting variables are jointly significant at reasonable levels of significance 
for Canada, United Kingdom, and United States. The main forecasting variables of 
returns for Canada are the lagged dividend yield and the lagged stock return, these 
variables are jointly significant at 6.7 level and the adjusted coefficient of determination 
is 5.3 percent. For United Kingdom the only variable statistically significative is the 
dividend yield, but the three variables are jointly significant at 1.52 percent level and 
the explained variance is 9.3 percent. For United States the variability explained of the 
returns is 6.1 percent and the main forecasting variables are the dividend yield and the 
relative short term interest rate. For Germany, Japan, Italy and France the variables 
used do not explain the variability of quarterly returns. In all cases, heteroscedasticity 
consistent covariance matrices are used. 
For all the countries, magnitudes and signs of coefficients found in table 3 are similar 
(excluding Japan). An increase in dividend yields implies an increase in expected 
quarterly returns and increases in short term interest rate implies decreases in expected 
quarterly returns. 
When we use annual observations from the period 1972-1992 the better statistical 
results are for United States and United Kingdom as reflected in Table 4. The fore-
casting variables are jointly significant at reasonable levels. The results reported for 
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In this paper we study the predictable time variation in stock returns regressing real 
stock returns on some explanatory variables, already employed in the literature, that 
are known in advance (at the beginning of period t). The forecasting variables we use for 
the stock return (rHl) are the one-period lagged stock return (rt), the lagged dividend 
yield (dYt) and the relative short term interest rate (ret), the difference between a short 
term interest rate and its one-year backward moving average. The subtraction of a one-
year moving average is a way to detrend the interest rate (Campbell, 1990). Another 
way to detrend the interest rate is to use the yield spread between interest rates of two 
different maturities. 
Quarterly and annual data for the period 1972-1992 have been used for each one 
of the countries examined, United States, Canada, United Kingdom, Germany, France, 
Italy and Japan. The stock market indexes were obtained from Morgan Stanley Capital 
International (MSCI). The gross dividend yield of each index are from the same data 
base. The short term interest rates are obtained from Citibase. 
To convert nominal returns into real ones, the inflation rate measured by the change 
in Consumer Price Index of each country is used. The data on CPI are obtained from 
Citibase. 
Table 1 presents means, standard deviations, autocorrelations and the unit root 
tests for the stock returns, dividend yields, relative short interest rates and growth 
rates of output. The important thing to notice in this table is that the autocorrelations 
of the dividend yield are always quite large at the first-order (quarterly) lag, but tend 
to decay for longer lags. Also these autocorrelations are always larger than those of 
returns, relative short interest rate and growth rate of output. 
[Table 1] 
Although, the first -order autocorrelations of dividend yields are high, the decay in 
autocorrelations might suggests a stationary autoregressive process. The Dickey and 
Fuller unit root test, rejects the unit root, for the stock returns, the growth rate of 
aggregate output and the relative short interest rates in all the countries. For the 
dividend yield the null hypothesis of unit root is rejected for United Kingdom. In the 
rest of countries the test gives p-values ranged between 0.12 and 0.32. 
5 
this fact does not implies the presence of exploitable arbitrage opportunities i.e. the 
violation of the simple efficient market model of asset pricing, since the representative 
agent exploiting the opportunity will reduce the level of utility. 
The literature about predictability of returns also documents that the variability of 
price movements is too large to be justified in terms of simple statistical representations 
of the efficient market hypothesis, given the relatively low variability of fundamentals 
( LeRoy and Porter, 1981; Shiller, 1979; 1981a; 1981b). 
The violation of the variance bounds has been interpreted in the early volatility 
tests as rejections of the market efficiency. Cochrane (1991) argue that volatility tests 
are only tests of specific models, and they are not informative about market efficiency. 
The aim of this paper is to study the stock returns and real activity relationship 
and to investigate in which extent a standard intertemporal asset pricing model with 
representative agent, explains the two types of empirical evidence over predictability of 
returns. However, we do not test market efficiency. 
Our work is related with the paper by Balvers et al. (1990). They establish a model 
of intertemporal general equilibrium to relate output and returns. In spite of the success 
of their attempt of formalizing the stylized facts reported in previous papers, to save 
the problems of nonlinearity, they use logarithmic utility functions. The contributions 
of Campbell (1993) and Restoy and Weil (1993) allow us to get closed form solutions 
with a more general specification of the preferences. 
The rest of the paper is organized as follows. In Section 2 we study whether macroe-
conomic variables can be used to predict stock returns in a sample of OECD economies. 
In Section 3 we set up the theoretical model. Section 4 tests in a univariate and mul-
tivariate approach the implications of our model for those countries where returns can 
be predicted. Section 5 concludes the paper. 
2 Predicting the Returns 
Recent empirical findings suggest that equity returns are predictable to some extent. 
Hawawini and Keim (1994) synthesize the evidence on predictability of returns. 
4 
1 Introduction 
In the last years one of the main research topic in financial economics has been to ge-
neralize the Static Capital Asset Pricing Model (SCAPM) to an intertemporal context. 
Such a generalization is not an easy task because the portfolio-choice problem is clearly 
nonlinear. In a first answer to this problem Merton (1969, 1971, 1973) reformulated 
the consumption and portfolio-choice problem in continuous time. In the same line of 
saving the nonlinearity and generalization of the asset pricing models are the papers 
by Camp bell (1993) and Restoy and Weil (1993). These authors solve the consumption 
and portfolio-choice problem in closed form using the assumption that the variation in 
the consumption-wealth ratio is small. Using this assumption it can be shown that the 
intertemporal budget constraint is approximately loglinear. Therefore, it is possible to 
reformulate the asset pricing model without using consumption variables (Campbell's 
approach) or without using the rate of return on wealth (Restoy and Weil's). 
In this paper we use the Restoy and Weil's approach to take into account other 
major topic in finance, namely the predictability of financial assets' returns. There 
exists a rich body of research (Fama, 1981; Cozier and Rahman, 1988; Fama and 
French, 1988; Fama 1990; Balvers et al., 1990; Barro, 1990; Bondt and Bange, 1991; 
Chen 1991; Malliriaris and Urrutia, 1991; Bong - Soo Lee, 1992; Marathe and Shawky, 
1994; Gallinger, 1994; Peir6, 1996; Lee, 1996) that documents predictable stock and 
bond returns using variables related to real economic activity. 
Given the huge amount of empirical studies, documenting the predictability of stock 
returns, the principal question seems to be : why is it possible? Two possible answers 
may be: 1) The agents' behavior is consistent with a general equilibrium model that 
includes variation in real rates of return over the time. Such returns are related with 
real variables: production, consumption, and others. Thus, the predictability of returns 
stems from the predictability of real variables related with them (Balvers et al., 1990; 
Chen, 1991). 2) The stock market presents some kind of irrationality. The predictability 
of returns in this case is due to the existence of fads, speculative bubbles or noisy trading 
(Summers, 1986; Poterba and Summers, 1988; West, 1988a). 
We must stress that if returns can be predicted by some available information, 
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